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Abstract 



sites of the substrate where coa filrrS have not v* bPP fXSJE ?^ mS - are . de P osited at 
coating compost havin g a Sfiti^tf&'gS&'S! ZXSEtt£S& 

| deposited increases Fn the course of electrodeposition under constant-current conditions. •. 
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^SSSS^SS^T^ PR0CESS «™« *> M POSmON POR CATIONIC 



. 457) A cafton electrodeposition coatfcg process and 
cation etectrodepoaition coating composition that have 
a sufficient throwing power are provided. t 

A process lor catlonfc efectrodepcsitfDn coating 
which composes the steps of: 

(1J Immersing a substrate In a cationJc eJectrodepo- 
srlion coaling co'mposrricnr 

(2) applying a voltage between an anode and said 
substrate, which serves as a cathode, to thereby 
cause coal film deposition; and 

(3) further applying a voltage to trie coat film depos- 
ited so as to increase electric resistance per unit 
volume of said coat fflm, 

wherein, in said step (3). cost films are deposited at 
those srtes of the substrata where coat films have 
not yet been deposited, 

said cationJc electrodeposltfon coating composition 
having a time point when the electric resistance per 
un3 volume of the coat film d^ostted increases in 
the course of electrodeposrtion under constant-cur- 
rent conditions. 




Blectxodeposttloii tlac <Jr) 



LU 



PitwdbyX&ra*{UK) Bucfiosff S irvfcee 
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Description 
TECHNICAL FIELD 



BACKGROUND Affi- 



rm 



20 



35 v 



50 



«h|*pr«« has been generally used as a method ^X^S a^^« h^!^^ oontt,UOu *- Therefore, 
jested * shape ana form and required to have hfahl?cWcn^S!^^ 5te substrates oom- 

coating processes, fhte process Is very highly *Bd25tSSS ^EEE^EI? ^ ^ M,1Vwed othe| - 
has (hue come Into wide use aa an MmcoJ^uStT "^"^on viewpoint and hence economical. It 

Cetiomc Blectrodeposhion coating is effected by immerain'o a i .• 

posWort tor said substrate to serve as a catW^^Sl if^^l C fT C e,ectrocle ^ i ^ coating com- 
ostflon is caused by an alearochemicaJ rSS^SSKSK ^2fc££ ™ ^, * ■ < ^ n »"«»* P*««md«p. 
surface of the substrate and deposit thereon to t^rnTc^^f^f ^ f^' aDn P 8 "**" to the 

«nat in the coating prS. the «lac*oX£S ™™fmt "1****°" Perfbrm- 

fflm thickness aa lh e thic*™^ of the deposit fa™ or SSS fS pf ° PQ ? ona " y to * 8 

osition on the relevant srte decreases andtosteed oaW ffl^L * f^f* 8 ,nCreaBa8 - M « ' the paint dep. 
*t in this manner, coating whh paint emuSS'S o?J^T V Sft6 hari " 3 n ° °^P*nttllmas 
in the present specification. ^ un ™ <* ^ra.l coating. 

Such caSon* electrcdaposltion ^Z^T^ T^S^ZTZ' 6 * SS "°»« 

anc«. Itl^eretorene^^the Da.X^^re^tlS^ i^T^^ ^ C ° m>Sl0n 
when the substrates have a complex structure. Since in cationte S^lf^ 10 ^ 

are formed sequentially on the surface of the suSa T t^*'*' ,neutelin 9 co *«-n portions 

posed to be infinite, and uniform c°»fllmfoS^^ 

However, the throwing power Is not sl^Zvs^^ZCt JET? • _ 7 p,8Ca ofthe substrate, 
film thicknesses tend to "ult. Th^^^SSZS^m^^ ^T^™ pt0c ^ 
method, the prior art cationic ^cp£2 ^SZTZl^Z^ *"! 
power Even.forirtc acM-neutralized tvoTooatino , c^Lm^S^ aB failed to show satisfactory throwing 
only CVA ,alues around 48%. ^liS^SSS^S^ * ^ ^ "« * ^ 
t^^rYm^^ 

with coat films with a film thickness rioShan* ? n °, <im ' b requ ^ " "^"O d *** 

in those parts which thepaint canhardfy r^ far Sfamt m 71 * * pufSued 

Parte that are In contaciwith a large iSSSTC ZE^TfS P^^the film tnicknass in those 
resulting in waste of part, electric V^SS^ * 8heete - Wfll becoma unnecessarily th^ 

P^tX^^^^^^ 

and save as change tranX ™£T^?J^^!^ ^ ,n *• P airt ^ai" the coat films formed 

contained therein in an amount not lower than a certain teraL TOe^nf rt^^' » ^ "? neare urtav °W^ 
ionic groups remaining ,„ the coat filmdepo^ Ac»?S ^ « a ^f"* to r^"' adve " e influ6nces of 
ess In which the throwing power Is improved and iwS2w£&l£?^ ,! «tione eledrodeposmon coating proc- 
othermse hardly cc^JJ^Z a^^^Z^l^S a ^ C ™ «™ «=n parts 

able has been waited for. unnecessary increases m film thickness on those parte that are readily coat- 



SUMMARY OP THE INVENTION 



#5 



throwing powe« can be obtained. elactrodepositjon coabng oomposHion by or with which sufficient 

As a result of their intensive investigations, the present U^mora turned their ana^on to the electito resistance per 



2 
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deposition; and substrate, which serves as a cathode, to thereby cause coat mm 

^er^avo^e^ecoat^depo^ 

The preset invention also provides a oationic electrodnn^Mr^ ~^«.- 
moles of sutfanium group end 50 to Zfioo SSuS^^^Z^ 9 CWT " 90Srtwn *** 10 to 300 rrtUi- 

composiBon. ^"nTii.motesof etfivnylornrtniegroup per 100 grams at the scrfid resins in said 

«> BRIEF DESCRIPTION OF THE DRAWINGS 

stant-current conditions (V-t curve) and ot the «M«Zh!!l ^*odeposrt.on tone and fflm potential under, con- 
- so„d M curve is thjv-t ^ITtZ^T^^^^^ ^ " «W 

Descr^tfon of the lettering 

^rSi^' 0 " ^ taHar <° »» -,-ted and the parentheses 



2: a counter electrode 
3: direct ctiirent 
4: through holes 
5: an Blectrodeposit'on vessel 
■6: a magnetic stirrer .•-•.-»» 
7: eiectrodepoB/tion paint • 



S3 



DETAILED DESCRIPTION OF THE INVENTION 

SnS^shSjT^ VTJ^ mdep °f 0n * me undcr wnstanKur^nt conditions, shows a V-t curve as 
^a CrS^uS-the £ £ ^ *~ * ,,eXi0n 31 *"• * and b ~"- a •*»>■ «ne arising to the right 
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to 



16 



of etectrod^ositfoa said film potent incra^SopSS^rST m-**? h *?• a 7h8retofft 
potential and efeoradeposfcon time under con^S2SS£I "LS? . v rela *^P between film 
P^^^de^coatflh^eTS^^^^^ * e resistance 
coat On after time ^ increase* as cornpWwith te SSl Z» \ P& V °' ume * 1(15 d ^ 

When electiadepoB/tion is carried by said constant-am-em 
tton coating eompocitfon to be used in trie process oUtel^Z „!^ menUonsd cafio " ic electrodepoei- 

mentoned above showing an alnwst constant inct^n^™™?J?J^™ P"*^***. *ftn the V-t curve 
point when said electric resistances per unit and after timely Said time is the Sme 

which the electric resistance per ur/volume S tZ^ Z Z^TJl*^** »» «mT5 

pomf . BpDS ' 1 Coat ram Increases to hereinafter referred to as Transition 

Th^ecthcr^eperunKvc^ 

where R 7 is the eledrfc resistance par unft vajum^ ro - mi ~+ « 4 , , , 

M. Mh. current (A,. S is *« area (cm? tfZtSfe. a^L is^ fi^ 1 ^'^^^^ M timet, {s«X 
*> ofthe solutionis neglected, howeuar « ™««mne. ana u, e the f Um thtakness (cm) at time t, (eac>. The resistance 

to 30 mW. Be ,ow 0.5 m^.TToStZS^^^*'*^ 0 •* tran8ition painL Preferred are 0^ 
sllion point >s not clear. When the iS3K £? 01 the **»«n«f the tran. 

- is no. suited for observation. A more pre, £5^£S££Z£ S£ "** "hfoh 

other physical lactorsTe concer^^^^o^^*^"^^ bath, the Hnd of the substrate, 
is capable of ion releasing «on voltage ilfeSSn! ^^P^n coatino composition that 
» other chemical tectors. «Jtore^pS*TeS^^ 

becomes smaller as the £SS e.ect^,^ CUrTent ^ increa " 6 - ^ value to 

resistanca of the substrate increases. £3SS2SI2ff !" ^ "^Z^** 1 tens - ^ » e *«* 
of ion releasing upon voltage applicator (tobL^^^lTl TOncer * a,io " o, functional groups capable 

presences hen W-XffiWr^^ ^fc^-SHS 

said transition point Is about 20 to 1 0o seconds. f " 0-510 30 mAW " *• eppearanceof - 

b8 «*«*■ of thepreaent 

" adjust before saidtrsnsition poM. 7£ >Z£Fl * behatfior ^ *»* «*« *• electric resist- 

point When the former is less than twice ™ . ^ * e vahj ° ^ DGfe ' e * e tmnrtion 

less than S. Generally, the time pSM ri™S' e A ™" pre,erTed ^ « "« 

arrives at a certain value, for exanJe«0V ^ 85 the tme po!nt 31 the,I,m potentiel 

face of the substrate application to the deposrted coat fim after coat film deposihon on thasur- 

• course of electrodeposition coating, theicniegro^ t ^ STaTes^rthTlS^^^" * aPplifld h lh0 
hence can be irreversibly rendered non-conduct va electrolyhc reduct.on reaction shown below, 



6p 



4 
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(DOD-cooductiv*) 



;o 

to the present inventor caitonfc •te»odfeportSnmiH« uLI!™-!^^.**?^ 38 iDUB »ated below. According 
rs rstfe can suitably be prepared by t^XrS ^ eiecfr « te P°^n character 9 

applicator. asanas the functional groip capable of ion reloading upon 



OH' 

(elactrodapotitlon) 
• + ~ N * H 2 0 



range'of 



50 



so 



10 ™oTr^ 

mmcJrlOQ g. the required throwing power ^^^Sl^t^Tl^ 0 ^ M a l ** bete " « 
exceeding 300 mmol/loo g. the «iflta,d£2E, ^KS^ta J SS^^ bW ° ma " W0r56ned - *» 3 ,Bvel 
W20 to 100 mmotfioo g. eposraon on me surface of the substrate will be poor. A more preferred range 

naiitraJized amino aroup. m that casTZ ^^•SfS*? be mantfen « j . example, an add- 

a-u^T.=^^ 3*- 8 corrponenfnavtng an unsaturated bond fn 

canbeobta i n^a*^ 9 b2!^^; , e e rS^S ^C^'Z^w ^J*" *«« 
composition furthar contain a component having a^l^Zrt ™ e * w * ,e *»«'«< 

bond. Said unsaturated bond may occur as a pSSrt^n tL^M^ h ^ ^-"^ atom double or triple 
ihe avaitabmty viewpoint howej. itfe^^S^^^'" 311 ^ 0 * e T^' 8 or a* a part of the chain. From 
group is preferred as such ternZl un^aSS £nd. * m0tecU,e - " Rie <* *^ 

power is not subeftntiaJ end ^rVng^es^^T, P' , *• un6aturated on the throwing 

Wily of (he coating composition ^ fSSSJjSST 3 **' 2 "° 00 P,nloV100 * tha sta- 

The catklnic electrodqposHlon coating process of the orpsunt inuarriinn 

onic electrodeposition coating composition of itaS^ES^^TJSJS? ^ Carried °* *e call- 

The catbnic eiactrodep^fion coating CSSS^^!? 'iT *» 
is not Hmited to any particular epecies bj ' prefembly t TJ^S^h^ to " a ** a ^ain. The base resin 

so that said functional group capable of iSSSS lonlZ^ W * '"^J* 0 * 0, » P» 

introduced in the resin skeS a£ JSSSSS^K SSSE unsatu ^ .^"d can be readily 

Sa,d baserean preferably has a number average molecular weight of 260 ^20.000, mora preferably 500 to S. 000. 
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35 



SB 



aihexyl sulfas, aiphenyi sulftoe, alJiZjZ S ^ etf * 3UtfWa dipr °W BUirB3 * s^e. 

t^S-butoxy-i-propanol, among others. ^ ^ ' H2-hy*oxyethylth 1( J)-2-butanol and l-ta^raxyethyl- 

» Said acid is not Bmrted to any particular species oravided that ;» , 

capabla of ion relea^g upon vo^e eppli^ 7X^4"^^^ to ^ S ™ p 
propionic add, boric acid, butyric acid, dlmetrvtotor^onic a^^J^T,? otr^ferrrac aod. acetic add. lactic acid, 
acetylglyeine, N-aceryi-p^lanL, and a °* hydrochloric add. surfutfc add, phosphoric add. N- 

»f the hydr^atJe functional grouT* £j ^1^1??^ ^yreeUtdue to the shortage 
excessive, worsening the deSl mttrS^^ 

When a sultontom group Is employed as m/funcfe^i ™ J^l preferred range « 20 to 200 mmol/100 g. 

0 *"e hydratobSfty of the surfortum group p^uncZaT g^T^^T £tT «^**^**« B bnfr since 
corrpoBftion obtained has good bati, stawity ^ relatively high; the caionfc elaetrodspoaffjon coaling 

binding, by addition re^or ISZ^nS™^ menttan ma * ^ made of a method comprising 
> corrpound such as ethylene SX^KSf 83 P"^ 9 * a nM8 W^lrf* 

it is also possible to react^ a^o^^SE h ^ <XXUfrin9 ,n 1,18 ste,a *>" °f said has* resin 

with epicnloro^drin or glycSl^aSo^ ^ *9 «V«*0 of the glycol group 

by eliminatton of hydrogen ^l^^S^ ^T^ " *** fa,to ** 

copo'^eting ? ^cl^^^Z^^ TV"* b ^ * 

addition of propargy, alcoho. to glyc^ S ^ iSon^r^^ ^ 

£ S*^SS'"r < ' •»'"'«'«««"•«««—«.«»» ■» 

uBea is preieracwy not mora tfian 80% by weight as resin solids in the eatinnir aiarim**™^** 

^^teaeclrodapoarto^ 
asa catatyat for promoting the curing reaction between umtaJtaX ^ 3 ™ P 

^^SL^TclT PBrtCUbr SP T!- hlrt ind ' JdeS ' ^ *■« conta* a transition 
metal, such as nickel, cobalt copper, manganese, palladium or rhodium, as bound to a lifland such as oydopenedlane 
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or acetylacetone. or to a carboxylic acid such as acsfic add 

Wo reaction of the WOce. ^P.S^e^uS^^T^ ^ Pram °" ^ 

5 On the occaaon when tha functional group capable of ion reteasinn • 

reduction, said nudeophilic reagent ^onLJ^^Z^^ ^Z^f^^J^ 
functional group capable of Ion reieashg upon volume anniieaH™ ? . 1 wtnch ""^^ the 

carbon atom In the res* skeleton Is b^X^SSS^^S S^nrS^T ^ ^° 8the 
at^canc^e^e^gB.Tn.nudeop^creagern 
jo it has a lone electron pair hawing rtudeophilicitv. As enaofir n^bo _L u species provided that 

aliphatic amines, aiicyclic amines and a rXfc^«.^ S * "* rt,en " 0ned ^ 

Said nueleophilic reegem can be directly added to the cationic ei^rr^^^u^. 
of conventional neutrafced amine type catlo^elecfreSepSS ^SS^SS^^^^^^ 
deprives the base resin of the neutralteina add rer^™ ' 3 e am,ne ' " heri added . 

» the case of the cationic ^^S^^^Sll^Z^^L^ °» « 

stability impairment win not resufc ^ «wpde*on used * the practice of the present Invention, such bath 

ume of the coal film as resulting from voitaoa aoDficalionTt T^n^'^JT resls ^ nce un» ^i- 

nn H vvnaga application at a constant current may become si owl henea a ^'cfartrw 

effect on the throwmg power may not ba obtain ad. At a /©/el *w,/i ^^u^T a satisfactory 

A metal mediator is preferred as eaid electromediator. As example, there mavhe n^rmLn Z^ZTZ, 

Said efectromealator is a substance showing a higher reduction ootentiaj as com^roH uii*h . 

group, upon application of a voltage, said eiectromedlator is first reduced and the electromedlalor reduced reduce the 

^ ^JJ^^^r^ ^ e ^ 8P ! SiftDn C ° alin9 con *°* fon ^ * P*m*nt and a pigment die- 



20 



29 



~S«5»«**.--" . „ . „ 



as 



rfinr.H^^n^il™'^ 6 ' 1 * ar ^ P^ 0 " 1 ^ «P~J» but included among oth^"co7cr pii^ntssoclTtt titanium 
n^v^Tr^^ , r6d r? : a ^^P*rnentesuch as basic lead silicate and aluminum J£££ 

' In the above cationic electrodeposhion coating composition, the level of addition of said pigment is preferably 0 to 
60% byweght as sol.ds relative to the cationic electrodeposifion coating composition. preferably 0 to 

, a -„ ,hf L^. em ' di ^f rcir ? k re T i8 n0t Dmi,ed to any 6peciic *"*» *« "n**" those in general use. Those con- 
S fSST^S £? up 03133616 01 ion releasl "8 upon voltage application or the abcve-me^d 

unsaturated bond may also be used. Tha pigme^dtepersing resin containing the functional group capable ion 
relew.ogupon voltage application can be prepared, far sample, in the fallowing manner. 

patted wrth a sulfde compound to snve the desired resin. It is also possible to react a sulfide compound with a modBied 
epoxy resin obtained by reacting a bfsphenol type epacy resin with a haif-bhxked isocy^ale^nthe pnssWd 1 
monobasic add ana a hydroxy-containing dibasic acid to give the desired resin 15Dcya,law ' m ™ presance of a 

« J^,*^?" co "^" tiora ! a * ,i " ves . such as surfactant, antioxidBnt utoavioietabsomer. etc.. may be added to the 
catonie eiectiodepoartion coating con^iosition. 

or Jd^n^^ 8 ' 6 !^^ * C ^ atin ° COriTX}6ifion 01 tte P««* i-^ti'on * prepared by adding the ingredienls 
S^SS ^ r ,ft 9 ^ * B ^ reSi " 38 neces «rv. dispersing the mixture in water and adjusting the nonvol- 
n ^f!!!!^ thflbatn . to15to 25%. Then it is used in Ihe cationic electrodeposition coatingZceas of^e 

f^*^! 0 ^!^^!, 6 - A sulfoniumandybrethynylgro^ content in 10 0 grams of the resin 

solids in the cationic electrodeposition coating composition be adjusted within the range mentioned above. 

^ 1 1 * ara ",*' St ' C ,ea,ura ^ the catiortc ^ectrodeppsHion coating composition mentioned above becomes 
distinct when it is used m electrodeposition under constant-current conditions, said composition can of course be used 
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in electfodeposition under conditions other than constant-currem conditions a, v^i, 

^^tZ^^^^^^^^ the substrate, which 
OaneraOy. » is 50 to 500 V. At beta* 50 V. elecLf SbS^J£l ^ fe "* ^ 

consumption becomes uneconomical M^^ZZ ^ZlL^T 500 V ' *• "«* 

present invention, the coatflm thickness can oe oomroNed Z£ !« J^ a ^ in «•* practice of the 

substrate submitted to coaling, without rapid ZV^^Z^^TJr ^ fi " n canbefa "™d all over the 

The bath t*nperature of the cattortc £^e^ ^S^L^ * *? od **»«'- 
mentioned above is preferably to to 45'C. ^ composition on the occasion of applying the voi tege 

In the process of the present invention, step (31 is the jtw m t, ~ , • 
asmentloned above, to therapy Increase Htoe e£S rattan* o^ vot^ a *° te ° a *^ «*t«m deposited 

resistance unit volume of the coat fdm inches l^^h^^^JT "I**** coatfitm. the electric 
possible to marKadty imprave the ^lation^r^cl ^1^^^ « becomes 
* srt.cn and ft a* 0 become* possibte for the Jo^S?ciJ£S3? S^"^ " * 8 * ^ ectTOl ^ 

excessive increase m tarn thickness. At the time point t^sTf^^fZ^f 0 ^^ " ith0ul fasuttirl 9 <" 
electric resistance per unit volume of ihe coat »nS ^S^^^T^ ™ inCrM8e is obe * vefl * 
ate-y thereafter. coa.film deposition b^^eTat^tSS^^^ 18 «*« Mta * 
and. as a resu«. coat flim formation finafly bJSSSffSS ^nf** "J 08 " 18 

the coating process. ^ 31 100 to 200 C ' »«*rably 14010 1 8°°C. for 10 to 30 minutes, tor completion of 

25 „ m ^ paimVo^ses S^KS^S 1 reS ^"" * ^takneeees Ceding • 
ness is smaj ana v*thin the mS^Z^£^ ~ * *f *"t ^. BUrt * !e — ****** «HHKJfctf • • • 

^rr^rraX 

provided with a coat film ESKSiS ram7d^?° ^ 85 ^ ^ and — «" 
zinc gas pinholes are hardly formed. 96 * hW " O08n * B Senerated on the substrate hardly occure and 

BEST MODES FOR CARRYING OUT THE INVENTION 

o. rlESEl" 65 iUU6trate 1,16 '™ * h -*» h ^abutarebynom^^Bveofthescope 
Production Example 1 Pww of , .^hrm ■ epd pm^w ^ m ln 

oxane meZ. Thereafter, Zl^^^S^ SSZ S^^" ^ ^^'^ adM '- 
1.4* 0 g of epi^rahydrin and 8.0 g oTSet^nTum^ot^S. R^ST£M5 
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50«C. and 1 72.0 gof a 50% aqueous solution of sodium hydroxide was added dm™*™ ~ *u ^ 
further allowed to proceed tor 5 hours under reduced bZT I* b !r *f fwn6e 2 houra - The reaction was 
azeotropic mixture with epichtorohydrlr,^ S^S^ femav,ng ^ byproduct water ^ ^ 

was added to the rerna^g reaaXxtuV* a^e^S^^rnln ^ ^ ««* 
by phase separation using water andtoJuene. TlJ2S?S TS^J^TJT^" 1 ™ 
a pmp^^WrH, resin wfth an .poxy eo.uiva.en, of « ££2^^^^^^ 10 *" 

A flask equipped with stirrer, thermometer, nitrogen irtlat tuba and „«. * J!!/ * ^ 88 0% ' 
the above resin. 27^0 fl of iHHwJWwJSw STuI ^n^T^ f 1 * 8 " ^ 1 ' 140 9 °' 

solu^on.^es.lldmatterc.ncer.aTon^^ 

Production Example 2 Production gf a ^iHnniu r n- ^ 0rttMfOV ,^ 3 „, ;rtft w rrri „ 
theatr^o£S=^ 

that ^e acfdX was sTleaS o 1 S S£S SSS? ^ *™» 
ter concentres was 70.0% by w* B ht £ ieTu^^r^S'l^ 00 g ^ ^ "** 

Production Exanyle a Effidu^aa of 9 gugojluav pnd oMs^mMpq BOM BED* »vn» gaai c ^ 

ecJ^S^^ 21? thermome,er ' r* 098 " Net ** e ^ refk " «^enaer was charged wHh 1,000 0 0 of 

ceed taT* h^™ a«L » !, 7116 '^Peral^ was raised to 135°C and (he reaction was allowed to oro- 

rjfcnTf^T^T * S V3lUe — °' ,he -rtxture was cooled to 75°~.6 g £ 
hoS^JftaS !L£1^«?J?1 f 9 01 ***** water were added, and the reaction was earned o* for 8 
rJSFjS^f ? K ^ * al 1hB acia value was5or,ess - 268-1 0 ■«* delonized water was added to give a desTed 
ream soluton. The soi-d matt* concentration waa 69.7% by weight ^ vah^^ mKo" 

PreducferrExaffipte ^Hfenh.mvftn^arit^.ininr, ^ ^ .. 

tenJ^i^ ^T'!^ thermometer ' nitr "9 en w « tube ana reflux condenser was charged with 400 0 a of 
m^O^tT.ZZ'^r^ to60 ' G ^« «"«ure, prepared in ad^e^.o^Tcryloni- 
2; S Is oTlf ^T^. 2 ll" 1 ^' methaCry,a ' 6 ' "5^, g of n-butyl achate. 219.0 g of gfycUy. me7h£- 
£ A * P*™n*afian abator azobisisobutyronitrile, was added dropwise owr 3 hours. After 
te"^ 8 mb,,ure *■'«*>«' at S0»C for so minutes and then aeoUon of loTrfazobT 
f^^!l!r ° 3 £rf,5DfXOpy1 a'»hot wasadded dropwiseover 30 minutes. Tnerealt^Z^srnW^Zd 
for 1.5 hours while maintaining it at BO»C. To tha thus-oblained resin ware added 204.07^2^2^^.^ 

SSr TS ™^ IT C °" firined * ttt acW ^'^ wasSo ' there was obtained a deelred resin 
eoluton. The solid matter concentration was 67.4% by weight and ihe aulfonium value was sz mrnol/100 g. 

Production Example S Production of a nitrite,™^ ini» Q aliohatfe r.,rir^ 

^1^^!^, "1!! f"^' them,onleter ' "^OS 6 " w « and reflux condenser was charged with 855.0 g of 
penteerythritol tetraglycdyi ether with an epoxy equivalent of 213 (Denaool EX411N. product of NagaaTchemicala) 

^ J^^^J* 1,0 9 dime,hylfa aniy,amne - ™° Werature was Sho 130-C^ S rSo„ 
b^rocSa^ °' th& arw " 86 ""^ed by epoxy equiv^ent determmX^by 

hydrochlorrc acd^iaxane method, to fl^e a desred resin solution. The sow matter concentration was 95.9% by weight 

Production Example 6 Production of a nroDamvt^m^n, ^ af0fnaht . MMt 

A flask equipped wifh stirrer, thermometer, nitrogen inlet tube and reflux condenser was charged with 1.663.3 gof 
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*as aland to prosed ^ dl«ppimnc.TS2£^^l^?'* , !!*"°' " isM '° '*■<>««*• «ta 



Example 1 



jo 



9 ^ Wum acetytacetonate were ^^byS? SSS^S^* * ^i 9 * 

of 2,857.1 g of deionHed water in adjust the loSclw^i^J^ * maer to 1 n< *" ^flowed by addition 

solution *as used as an eiectrcdeposmon ^ concert***, to 20% by weight. The thw-objained^ aqueow 



Example 2 



2,867.1 g of denized water to adjust the sofci matte^^ZZ^JS^ "^'^ 1 hour . ^al by addition of 
Examples 

T»tesulfoniunvandnhrile-60ntainingix*toutadtene^e , 
25 0). 373-3 9 of the propargyHoontainfng »2S S^'fp f^S?" * PrOC,lJcfion 3 (743.8 

water and 4.0 g of palladium acetyte^nate^m^^f^J? Production example 6. 2S.e g of deionized 
2JS7.1 g of deioni^ water ^^!^^^^^>^ tWarf "our.™* 
addition, to the resulting aqueous solution of » e o ^1 ^ "wentiWion to 20 % by weight. to«owed by furthW - 
eleotrodepositionpair ' * 226 9 * 8 10% ^ e0UB «**■ °* acetate with stirring JJSan 

so 

Example 4 

the 2Z£^*2£££X * ^ fl)i 37,3 g of 

**^e S o«d<Tmtt e rcor^ 

MsaaffiSOmni of the q |frj ri e rasifi^n ? t ftf ^ 

trodes. For ea* paint. ^ e^creSt^i^S £££ m^^fT? * fi °" betwee " * e ™™ ^ 
- infimpotemial (transition point) BrJ^^^^^t'^T *** shwred * "° lnt <* <^ng» 

* Vwere calculated from the resp^t^S^^^ arrived a?^ 

area was evaluated. The results thus obtabied are shown in T^T increase*, electrfo resist- 

Measurement nf the throng 

^1(100x250x1^%^ SSa^^csti^r^^f ^t^ B ele ^^»n coating ves- 
treated with Surfctyoe 50-5000) ^r^^^u^^^^^ shee,s f » Q3141 SPCC-SD. 
from the direction of the counter elec^e^iSTtS TSS^HS^. fl*" '""^ « 20 «hrea 
paint only therathrough. to give a box-Hke ,£5£22. wSsSn ,£ ^tC^Tf 0 "* 3 Penefrati0 ' 1 **• 
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the fllrr, Thickness on surface Q, which ^ U, a ren^esSth^ cS^j^^ * cout,ter 8,BC « rad * 
power was equated in terms of G surface/A suZfflSZT measUred throwing 

shown in Table 1. Suf&ce fi,m th,dwiess rat "> <G/A value). The results thus obtained are 
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by reacting bepftenol A with epichlorohvdrin ^ WJftote 1004, product of Mika Shefl Enow) obtained 

to 1 s ^ T Plai0n ° f * W the lemperX^^^o^r^f 6 ^ m ****HI System « 

covert 75%) was addaa to an aqueous solution oreoar^r^t Itf 0 p0r{ ' m ^^^'"composW^soWa 
After stirring wrth a high-speed m«er for 1 hour SEESLEEL!! ertaCeUcacWi ^ 6 ^B0foS«lwt? 
cordon to 15% by weigh,. The rasuCai^s^^^^ '"^f^ 1 to ^theao^S 

The electr.c resistance of me coal film iSZ^' n F^ctrodepositlon pairrt. 
Examples 1 to 4. No increasing chano e in electric^St- conatant-ounrent method In the same ma,,^,. aa in 
tnefaur-sr^bc^cw^p^ 

Coirparative Example Z 

so 

457* fl of propargy. afcohc) and 5.0 got dttiSS^ISSr (E00 " TQtnO YD CN-701. product of Tohto KasjT 

was a/lowed to proceed for 4 hours. After ft wa^Somaf^™ " a8SlsHito 12yc ^the r^ 

i^ne glycol monobuty. ether was added. Aft* 'SSSSs « *S 3? 7" ^ reacr,ed ^ 9 ofSST 
and tte reaction was conducted at 120°C for 1 5 hou? s to ' , ^ 7 9 * ^^^otaniine was added 

Then, a t.ooo.0 0 po,,^ rt ^ r ^i 0 JJ^^2 * r ^ 60)u «™ «f a resin solids content of 80* 
of lactic ecid in 574.6 g of deionised water, followed c^oS J rr,*^^^ 0 ?' preparedin «^nce, of25.0g 
nng with a high-speed mixer, 2.400 0 o of dmnb^ ZJr * ^° 0 01 nK * al aeetytaoetonate. After one hour of ««r 
30 20%byw ei0 ht The resumng aSuB S^^SS^S? *** * e ^ ™-^~on to 
The electric resistance of the coat film vL^^Ih 1 1 ^ deposrtlDn P 8 " 1 *- 
E«^oe 1 to 4. No increasing S^^nt 8 ^^"^ 6 * mathod *" *° «■"• -anner ^ ,„ 

th«lbur- a heetbc*tn™^ 

w EFFECTS OPTHE'IMVENTION 



SO 



55 



a very oompia, structure, hence can K^SriZT °™ sof a s ^e hav^ 
' coated without imnecBssarify increasing itemZZZl f 0081 ,llm - ™ e sheeta of a substrate can be 

coating can be reaifecd. * ** *" hflnce a reduction in the cost of cstionic «l^o%S£ 

Ctarms 

fflm deposition; and ^ sube5rate ' Serv « as a cathode, to thereby cause coat 

S^cT^ 

SeZS ^ ^ ram5 dep ° S ^ substrate where coa, f^ have not yet 

2 . ^-^^^^ngprocess^^ 
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unit volume ol the co at film takes place as a result of irreversible ion release by a hydraiable functional group con- 
tained in said coat fflro. which occurs in step (3). 

3. The cationlc electrodeposHion coaling process according to Claim 2, wherein the hydraiable functional group is suK 
5 fqrrium salt 

4. The cationic electrodeposlHon coating process according to Claim 1 . 2 or 3, wherein the calionic electrodeposiUon 
coating composition contains a component having an unsaturated bond. 

to 5. The cationic electrodeposHion coating process according to Claim 4, wherein tha unsaturated bond is ethynyf or 
nitrite group. 

6. The cationic electrodeposltlon coating process according to Oaim i,2 k 3, 4or5, wherein the cationic eJectrodepe- 
sition coating composition allows the electric resistance per unit volume of the coat film deposited to increase to a 

is level not less than two-told in the course of said electrodeposltion under constant-current conditions. 

7, A calionic electrodeposition coating composition which comprises 10 to 300 rrtllimoJes of suflon'rum group and 50 
to 20D0 mfllimoles of ethyrryi or nitrite group per 100 grams of the total resin solid in said composition. 

20 a. The cationic electrodeposltlon coating composftlen according to Claim 7 which contains a base resm containing 1 0 
to 500 mililmoles of the suhfanium group and 50 to 2000 mDllmoles of the ethynyl or nitrfle group per 1 00 gram© of 
the base resin solid. 

9. The calionic dectrodepoertion coating composition according to Claim 7 or 6 which contains, as a catalyst a tren- 
ds srrJon metal bound to an organic group or groups. 

1 0. The cationic electrodepofiHion coating composition according to Oaim 7, 8 or 9 which contains a nudeophilic rea- 
gent or an oloctro mediator. 

so 
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Fig. 1 
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INTERNATIONAL SEARCH REPOR1 



*■ CODIFICATION OF SUBJECT MATTER 

int. Cl« C25M3/00, C09D5/44 



BCT/Jg97/02537 



Cl« C25D13/00, l 3 /0 6 , i3 /22, c<w£/? 4 



wmmioi Uno, ih. Jntodo^j ict/rt (taow o/daul : 1 



C EOCUMEHlS CONSIDERED TO BE R^bC^T 



of d^,, w;ft ^c,,^^ Ap| ~ ^ ^ _ _ 



fP' 6 f"" ;2a96 ' A (Toyota Motor Core ) ' 
Auguet 10, 1988 110. 09. B6). 
Claim (Family s none) 

wJP, 2-282499, A (Kansai Saint Co Ltd i 
November 20, 1990 (20. n. Sc)7 )# 
claim (Family * none) 



Ltd.), 



^i 82 ? 77 ' A 'Kanaai Paint Co 
July 20, 1989 (20. 07, 89)" 
Claim (Family; none) 

JP, 7-206969, a (Nippon Paint Co t m 1 
August. 13.9.5 (08. 08, 951 ' Ilfca - , » 

Claim & US j 5612395,. a " % ' ' ' 
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